International Ascites Club as ascites that cannot be mobilized or the early recurrence of which (i.e., after therapeutic paracentesis) cannot be satisfactorily prevented by medical therapy. 1 Cirrhosis with refractory ascites remains a serious clinical problem. If ascites can not be controlled effectively, the patient ends up with poor quality of life and poor prognosis, with a mortality rate reaching as high as 75% after one year. Nucleos(t)ide antiviral drugs for decompensated HBV-related cirrhosis can significantly improve prognosis and delay or avoid liver transplantation, with a 3-year survival rate of over 80%. During the early stages of medication, viruses were effectively inhibited, however there was little change in the patient's condition. In the case of patients with refractory ascites, it is not likely that their clinical conditions (e.g. spontaneous bacterial peritonitis or hepatorenal syndrome) would improve before any benefit from anti-viral drugs 2 Therefore, it is necessory to place importance on finding a novel way to help patients with HBV-related cirrhosis and refractory ascites to receive the full benefits from antiviral treatments. In this article, the long-term survival data after peritoneovenous shunt (PVS) using Denver tube combined with antiviral drugs in 3 cases with HBVrelated cirrhosis and refractory ascites were reported.
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2 Therefore, it is necessory to place importance on finding a novel way to help patients with HBV-related cirrhosis and refractory ascites to receive the full benefits from antiviral treatments. In this article, the long-term survival data after peritoneovenous shunt (PVS) using Denver tube combined with antiviral drugs in 3 cases with HBVrelated cirrhosis and refractory ascites were reported.
Case RePoRt
Case 1: 2 months of antiviral therapy followed by PVs A 46-year-old male patient was admitted to hospital with cirrhotic ascites in December, 2006. This condition was present for about 6 years but more recently became aggravated for 4 months. HBsAg was positive, HBeAg was negative, serum HBV DNA was 2.39×10 5 copies/ml, B ultrasound showed cirrhosis with massive ascites, CTP score was 11 points and MELD score was 12 points. The patient was given lamivudine for antiviral treatment. Two months later, the serum HBV DNA was < 1×10 Treatment of nucleos(t)ide antiviral drugs for decompensated HBV-related cirrhosis can significantly improve the prognosis. But those patients with refractory ascites possibly deteriorate due to the complications of ascites before any benefit from anti-viral drugs could be observed. Therefore, it is important to find a way to help the patients with HBV-related cirrhosis and refractory ascites to receive the full benefits from antiviral therapy. Peritoneovenous shunt (PVS) using Denver tube enables ascites to continuously bypass into systemic circulation, thereby reducing ascites and albumin input and improving quality of life. We report herein 3 cases of decompensated HBV-related cirrhosis with refractory ascites, PVS using Denver tube was combined with lamivudine for antiviral treatment before and after. Then, ascites was alleviated significantly or disapeared and viral responsed well. All patients achieved a satisfactory long-term survival from 6.7 to 14.7 years. It was suggested that the Denver shunt could be used as an adjuvant method to antiviral drugs for decompensated HBV-related cirrhosis with refractory ascites to help the patients reap the full benefits and maximize efficacy of antiviral treatment.
Key words: Cirrhosis, decompensation; Ascites; Denver tube; Nucleos(t)ide analogue DOI: 10.1515/ii-2017-0073 copies/ml. Despite a sodium-restricted diet and intensive diuretic treatment, ascites was not well controlled and paracentesis was carried out for 1.6 times each week on average. The abdominal circumference was 90 cm and urinary volume was 700 ml/d. Subsequently, peritoneovenous shunt (PVS) using Denver tube was performed. After surgery, urinary volume increased to 2000 ml/d, and abdominal distension improved significantly. Two weeks later, abdominal circumference decreased to 80 cm and body weight was reduced by 4 kg. Then, diuretics were maintained in small amount, lamivudine was taken continuously, and liver function was improved gradually. Eight months after surgery, pump repair was conducted for pump wall rupture of Denver tube, and 24 months after surgery, Denver tube was removed due to infection of tissues surrounding the pump wall. After the removal, a small amount of ascites was occasionally present, which could be controlled by intermittent small dose of diuretics. After the 26-months of lamivudine treatment, adefovir dipivoxil was added due to lamivudine resistance, and HBV DNA was controlled below the detection level. At 5 years after surgery, the patient was better and could resume his normal life (Table 1) .
case 2: 20 months of antiviral therapy followed by PVs A 64-year-old male patient with 20 years of chronic hepatitis B was admitted to hospital in December, 2005 for cirrhosis with massive ascites for 7 months. HBsAg and anti-HBe were positive, HBV DNA was 2.4×10 5 copies/ml, CTP score was 11 points and MELD score was 20 points. After admission, the patient was well responsive to lamivudine but his massive ascites could not be treated effectively with routing medical therapy. After 20 months of antiviral therapies, Denver shunt surgery was performed. After surgery, abdominal distension improved significantly, and body weight was reduced by 5 kg. Only a small dose of diuretics was used continuously. Five months later, the septicemia was induced by spontaneous bacterial peritonitis and recovered soon by medical treatment. Currently, lamivudine has been taken over 6.5 years and the Denver shunt is still working. HBV load was controlled below the detection line, liver function and nutritional status were significantly improved, body weight was increased by 8 kg and only a very small amount of ascites in the pelvic cavity was observed by ultrasound B after diuretics were maintained in low amounts (Table 1) .
case 3: 20 months of PVs followed by antiviral therapy A 43-year-old female patient was admitted to hospital for HBV-related cirrhotic ascites for 4 months. Her HBsAg and HBeAg were positive, HBV DNA was positive, abdominal circumference was 80 cm, urinary volume was 750 ml/d, CTP score was 8 points and MELD score was 15 points. The patient was given diuretics, paracentesis, concentrated ascites reinfusion therapy (CART) for one month and achieved poor results. In December, 1998, the Denver shunt was performed. After surgery, urinary volume increased to 1500 ml/d and ascites disappeared. The ascites recurred due to Denver tube blockage and slipping of the jugular vein stump in November, 1999 and Feburary, 2000. The ascites disappeared after reinsertion of Denver tube. The patient began to take lamivudine in August, 2000, and had a reexamination in May 2012. HBV DNA was < 1×10 3 copies/ml, liver function test including total bilirubin, ALT, albumin and prothrombin time was normal, no peritoneal effusion could be seen by ultrasound B, CTP score was 5 points, MELD score was 6.5 points, and the body weight increased by 11 kg. The Denver tube had been placed for more than 13 years and could be removed (Table 1) .
DiscussiOn
For patients with refractory ascites, current medical therapies include serial therapeutic paracenteses, transjugular intrahepatic portosystemic shunt (TIPS) and liver transplantation, etc. It is known that serial therapeutic paracenteses are effective in controlling ascites, but may induce electrolyte disturbance and increase the risk of hepatic encephalopathy (HE) and other complications. TIPS can significantly reduce portosystemic pressure, but although its therapeutic value for ascites has been demonstrated by various studies, it is invasiveness and may induce severe HE. Liver transplantation is the most effective therapy for refractory ascites, but can not be developed rapidly for its high cost and the shortage of donor liver.
The AASLD Guideline in 2009 for management of adult patients with cirrhotic ascites maitains that PVS should be considered for patients with refractory ascites who are not candidates for paracenteses, transplant, or TIPS. 4 The design of PVS tube was inspired by the Holter valves used for hydrocephalus in brain surgery and was found to be effective for cirrhotic ascites.
5 In 1960s, Hyde tube enables ascites to bypass into the veins via the pressure-driven oneway valve. LeVeen et al reported PVS was performed by a tubule with a special small lumen for refractory ascites in 1974.
6-7 However, both methods were used rarely due to high rate of shunt obstruction. In the 1980s, the use of Denver tube with dual valves improved the methods described above. It is composed of medical silicone with great biocompatibility, with peritoneal catheter with multiple side holes on one end, a heparinized venous catheter on the other end, and a flexible bypass chamber in the middle, with two one-way (from abdominal cavity to the vein) valves inside the chamber. PVS using Denver tube enables ascites to continuously bypass into systemic circulation, leading to an increase in cardiac output, expanded plasma volume, and decreased the secretion of aldosterone and antidiuretic hormone (ADH), thereby reducing ascites and albumin input and improving the quality of life. [8] [9] [10] In addition, Denver tube with dual valves can control flow rate and reduce heart load.
For three cases of decompensated HBV-related cirrhosis with refractory ascites, PVS using Denver tube was combined with the lamivudine for antiviral treatment before and after and achieved a satisfactory long-term effect.
In case 1, CTP score was 11 points (grade C) at consultation, good virologic response to the antiviral therapy was shown, massive ascites remained, and poor therapeutic effect was achieved, all of which point to refractory ascites. After placement of Denver tube, ascites were alleviated significantly, and hepatic function and nutritional status were improved. Two years after surgey, Denver tube was removed, and only a small amount of ascites remained, which could be controlled by routine diuretics.
For patients with refractory ascites, even with stabilized liver function after antiviral therapy, ascites might not be improved. At this time, antiviral drugs combined with Denver tube in PVS showed its advantages. In case 2, after 20 months of treatment by lamivudine, although good virologic response to the antiviral therapy was shown, refractory ascites were not improved. However, after PVS, ascites were controlled rapidly, plasma albumin levels were significantly increased, and nutritional status was improved. Now, it was 6 years after surgery. The Denver tube remained function in situ, and only a very small amount of ascites in the pelvic cavity was observed by ultrasound B.
In case 3, the patient was present with great abdominal distension and was quite thin. After placement of Denver tube, ascites were significantly improved, but liver function was repeatedly abnormal. 20 months after surgery, antiviral therapy was maintained for more than 13 years. Now liver function was completely normal, ascites disappeared, body weight increased by 11 kg. The patient could resume his normal life and work.
PVS was progressively ruled out during the last decade because it has not been shown by prospective trials to significantly prolong patients' survival. Dumortier reported that the control of refractory ascites by PVS in patients waiting for liver transplantation could avoid short-term complications of ascites before curative treatment of liver cirrhosis.
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Our results also suggested that PVS might be beneficial to HBV-related cirrhotic patients with refractory ascites receiving antiviral treatment. The Denver tube in PVS could be used as an adjuvant method to antiviral drugs for decompensated HBVrelated cirrhosis with refractory ascites to help the patients get over and reap the full benefits and maximize efficacy of antiviral treatment.
